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The present study explores whether presenting speciﬁc palatable foods in close temporal
proximity of stop signals in a go/no-go task decreases subsequent evaluations of such foods
among participants with a relatively high appetite. Furthermore, we tested whether any
decreased evaluations could mediate subsequent food choice. Participants ﬁrst received a
go/no-go task in which palatable foods were consistently linked to go cues or no-go cues
within participants. Next, evaluation of the palatable foods was measured as well as food
choice. Replicating previous work, results show that among participants with a relatively
high appetite palatable foods associated with no-go cues are less often chosen as snacks
compared to when these foods are associated with go cues, whereas this manipulation did
not affect participants with a relatively low appetite. Moreover, this effect was completely
mediated by decreased evaluation of the palatable foods that had been associated with the
no-go cues, whereas evaluation of the foods associated with go cues did not mediate this
effect. Results further showed that the devaluation effect of foods associated with no-go
cues was independent of the amount of pairings (4 vs. 12 vs. 24) with the no-go cues.
The current ﬁndings suggest that decreased food evaluation is a mechanism that explains
effects of stop signals on food choice.
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INTRODUCTION
Inﬂuencingpeople’s choices for speciﬁc foods is an important topic
of scientiﬁc inquiry, because the profound inﬂuence of food choice
on maintaining a healthy body weight. Based on insights that
eating behavior in general, and food choice in particular, occurs
often rather mindlessly (Wansink, 2004), recent work focuses on
ways to inﬂuence food choice without relying on people’s delib-
erate decision making, but by inﬂuencing impulsive or automatic
determinants of food choice (Hofmann et al., 2008). For instance,
recent work suggests that linking images of aversive health conse-
quences of eating too many calories to speciﬁc foods can decrease
subsequent choices for such foods (Hollands et al., 2011). The idea
behind this approach is that by directly modifying psychological
responses toward speciﬁc foods, food choice can be affected even
if people do not think all that much about their choices (Strack
and Deutsch, 2004; Sheeran et al., 2013).
One way of changing people’s impulsive or automatic behav-
ior toward foods or drinks is by presenting pictures of such
stimuli during a short training1 procedure in which participants
responses toward the stimuli are manipulated (e.g., Wiers et al.,
2011). Recent research suggests that one effective way of modi-
fying immediate responses toward speciﬁc foods or drinks is by
linking these stimuli to behavioral stop signals in a go/no-go
task (Veling and Aarts, 2011a). Speciﬁcally, consistently pre-
senting palatable foods with no-go cues in a go/no-go task has
1Weuse the term training insteadof conditioning to keepour terminology consistent
with previous work (e.g., Wiers et al., 2010).
been shown to reduce subsequent consumption of these foods
especially among people who ﬁnd these foods hard to resist
(Houben, 2011; Houben and Jansen, 2011; Veling et al., 2011).
Apart from affecting behavior toward food, stop signals have
also been shown to reduce consumption of alcoholic beverages
among heavy drinkers (Houben et al., 2011; Jones and Field, 2013).
Moreover, research has shown that stop signals not only reduce
quantity of consumption, but can also decrease choices for spe-
ciﬁc palatable foods (Veling et al., 2013). In the present research
we aimed to gain new insight into this topic by examining the
psychological mechanism that may underlie this decreased choice
effect.
Although studies examining the mechanism by which stop sig-
nals exert an effect on consumption behavior are rare (for an
exception see Houben et al., 2012), several studies have found
moderators that specify conditions under which the stop signals
exert an effect on behavior. Speciﬁcally, the stop signals during the
go/no-go task appear effective in reducing subsequent behavioral
responses toward foods and drinks, and even sexually appealing
opposite sex others, particularly when these stimuli are rewarding
or have high incentive value (Veling and Aarts, 2009; Houben and
Jansen, 2011; Ferrey et al., 2012). For instance, in the context of
food choice it has been shown that stop signals reduced choices
for speciﬁc palatable foods when participants had a relatively high
appetite (i.e., as deﬁned as a natural desire to satisfy a bodily need,
especially for food; e.g., before lunch), but not when they had a
relatively low appetite (e.g., after lunch; Veling et al., 2013). Peo-
ple are more sensitive for the impulse evoking qualities of food
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when the incentive value of food as a result of appetite is high,
as evidenced by increased impulsive reactions toward the foods
(Seibt et al., 2007; see also Tuorila et al., 2001; Nederkoorn et al.,
2009). Stop signals that inhibit such impulsive reactions can there-
fore be expected to be effective under this condition. However, the
psychological mechanism through which reduced choices for spe-
ciﬁc foods occur under the condition of high appetite was not
examined in this previous work.
There are at least two possible mechanisms that may explain
how stop signals may reduce choices for speciﬁc palatable foods
among participants with a relatively high appetite. First, it could
be that the manipulation creates a link between a stimulus and
the goal of stopping behavior toward that stimulus (Verbruggen
and Logan, 2008). Once such a link is established, the stop
goal may be activated in a bottom-up fashion when the food is
subsequently encountered in a choice situation (i.e., upon per-
ception of the food), and bias choices toward other available
options. A second mechanism that may explain why palatable
foods that have been associated with no-go cues are subsequently
less chosen is that these foods are devalued, i.e., their perceived
attractiveness or incentive value is decreased (Fenske and Ray-
mond, 2006; Veling andAarts, 2009; Ferrey et al., 2012). According
to Behavior Stimulus Interaction (BSI) theory (Veling et al., 2008)
this devaluation occurs to release the approach impulse toward
the food, and hence prevent possible continuous oscillation
between approach triggered by the food and inhibition trig-
gered by the stop signal. Although evaluations of palatable foods
after the go/no-go task have not yet been examined, support
for the hypothesis that stop signals may reduce evaluations of
these foods stems from other work that has found that attractive
stimuli are devalued after repeated association with no-go cues.
Based on this work we currently focused on this second potential
mechanism.
Speciﬁcally, research using general positive affective pictures
has shown that evaluations of these pictures are decreased after
they have been presented with no-go cues compared to both
pictures associated with go cues and new pictures (Veling et al.,
2008; Frischen et al., 2012). This and other work suggests that go
responses do not affect subsequent evaluations to positive stim-
uli whereas no-go cues reduce such evaluations (for an overview
see Fenske and Raymond, 2006). This affective devaluation effect
has proven quite robust as it has been found for different types
of attractive stimuli such as alcoholic beverages for heavy drinkers
(Houben et al., 2012), and erotic images (Ferrey et al., 2012). In
the present work we were interested to (a) test whether no-go cues
can also devaluate evaluations of palatable foods, (b) whether this
effect is dependent on people’s appetite and the amount of pair-
ings with no-go cues, and (c) whether any devaluation of palatable
foods would mediate subsequent decreases in choices for such
food.
OVERVIEW OF THE CURRENT STUDY
To address these questions participants with low vs. high appetite
ﬁrst received a go/no-go task in which three pictures of palatable
foodswere consistently presented togetherwith go cues (go foods),
and three pictures of palatable foods with no-go cues (no-go
foods). Unlike previous work that examined the effectiveness of
this manipulation on food choice (Veling et al., 2013), we cur-
rently employed a within-subject manipulation of the go/no-go
task. This design was employed to be able to pick up any sub-
tle differences in evaluations between the go and no-go foods.
Accordingly, after the go/no-go task participants were asked to
rate the attractiveness of these foods, and they were asked to
choose three snacks that they would like to consume. We expected
decreased evaluations of no-go compared to go foods, and that this
devaluation effect would mediate choice behavior. With regard
to the question of the amount of pairings that may be neces-
sary to obtain a devaluation effect no systematic tests have been
reported to date. For exploratory reasons, we used three levels of
amounts of pairing with go and no-go cues (4 vs. 12 vs. 24) within
participants.
MATERIALS AND METHODS
ETHICS STATEMENT
The study was conducted, and written informed consent of
each participant was obtained in compliance with the principles
contained in the Declaration of Helsinki.
PARTICIPANTS AND DESIGN
Fifty participants (34 women; mean age 22) participated in this
study for course credit or a small payment. Participants were
assigned to the high appetite condition when they participated
before lunch and to the low appetite condition when they partic-
ipated after lunch (e.g., Seibt et al., 2007; Veltkamp et al., 2008).
We used this operationalization of appetite because it allowed us
to examine whether stop signals are effective under everyday cir-
cumstances where people’s appetite is relatively high (i.e., before
lunch; e.g., de Graaf et al., 1993; Blundell et al., 1996). Moreover,
this operationalization of appetite has been used in previous work
(e.g., Seibt et al., 2007; Veling et al., 2013). The main research
design is a 2 (food status; go vs. no-go) by 3 (amount of pair-
ings: 4 vs. 12 vs. 24) by appetite (low vs. high) mixed design with
food status and amount of pairings as within-subject factors and
appetite as between-subject factor.
STIMULI
The seven pictures of palatable foods used in this study are taken
fromaprevious study that conﬁrmed that these foods are perceived
as palatable (i.e., chocolate bar, potato chips, chocolate mufﬁn,
M&M’s, almond paste cookies, chocolate chip cookies; for the
pictures and previous ratings of these foods seeVeling et al., 2013).
Six different food stimuliwere allocated to a 2 (food type: go vs. no-
go) × 3 (amount of pairings: 4 vs. 12 vs. 24) within subjects design
during the go/no-go task (one speciﬁc food stimulus in each cell).
The remaining picture was only presented after this manipulation.
This latter picture (called new picture) was included to provide a
neutral baseline for the picture evaluations. The function of each
picture (go vs. no-go vs. new; 4 vs. 12 vs. 24 presentations in the
go/no-go task) was counterbalanced across participants.
GO/NO-GO TASK
The go/no-go task was presented as a study on how fast people can
direct their attention. This task in fact contained the manipula-
tions of food status and amount of pairings. Participants learned
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that pictures would be presented on a computer screen together
with the letterAor L. These letterswere presented in oneof the four
quadrants of the pictures, and these picture-letter combinations
were presented for 1500 ms. Immediately after this presentation a
blue question mark would appear, and the task of the participant
was to press when the letter A (or L counterbalanced across partic-
ipants) had been presented and to refrain from responding when
the letter L (A) had been presented. Some pictures were always
pairedwith an instruction to respond (go cues), and other pictures
were always paired with the instruction to withhold respond-
ing (no-go cues). The question mark remained on screen for
1000 ms or until a response was detected. After a correct response
a green circle was presented, and after an incorrect response a
red cross was presented for 500 ms. The intertrial interval was
500 ms.
Participantswere presentedwith six different foodpictures dur-
ing the go/no-go task that were consistently presented according to
one of the cells of the 2 (food status: go vs. no-go) by 3 (amount of
pairings: 4 vs. 12 vs. 24) design. The go/no-go task thus consisted
of a total of 80 trials. Trials were presented in a random order.
MEASURES
After the go/no-go task participants learned that we needed eval-
uations of pictures for future research. They were asked to rate
pictures on a scale ranging from 1 (not at all attractive) to 7
(very attractive). The seven palatable food pictures were then pre-
sented in random order. After that, participants read that they
could select three snacks for consumption. They were presented
with pictures of the seven palatable foods selected for this study,
and they could select three of them by clicking on them with
the mouse. We did not inform participants that the choice was
hypothetical, but we also did not provide them with informa-
tion about the consequences of their choice. Next, participants
rated the pictures on palatability on a scale that ranged from
1 (not at all tasty) to 9 (very tasty), and on frequency of con-
sumption (“How often do you consume X”) on a scale ranging
from 1 (not at all often) to 9 (very often). Finally, we collected
information with regard to participants’ appetite (whether they
participated before or after lunch). We also measured time since
last food consumption in minutes, and self-reported appetite
on a nine-point scale ranging from not at all to very high. We
collected these data after rather than before the manipulation
and dependent variables in order to not sensitize participants
to the purpose of the study before the manipulation. Next, we
measured participants’ intentions to eat healthily, administered
the chronic dieting scale (Herman and Polivy, 1980), we mea-
sured perceived dieting success (Fishbach et al., 2003) asked for
participants’ weight and height, and collected demographical
data.
PROCEDURE
Participants were greeted by an experimenter who told partic-
ipants that all instructions for the study would appear on a
computer screen. Participants performed the study individually
in cubicles. They started with the go/no-go task, which was fol-
lowed by the measures. Afterward participants were debriefed and
they received a small payment.
RESULTS
Analyses were performed using SPSS 20.
PARTICIPANT CHARACTERISTICS AND MANIPULATION CHECKS
Participants in the low vs. high appetite conditions did not differ
with regard to % of women, age, chronic dieting scores (overall
M = 6.46; SD= 3.44), perceived dieting success (overallM = 4.55;
SD = 1.47; Fishbach et al., 2003), body mass index (BMI; overall
M = 22.48; SD = 3.74; one participant did not report her weight),
intentions to eat healthily (overall M = 7.00; SD = 1.36), and fre-
quency of consuming the foods used in the present study (overall
M = 4.47; SD = 1.07), Fs< 1.6, ps> 0.22. Moreover, accuracy in
the go/no-go task was high (M = 0.98; SD = 0.05), indicating that
participants performed the task well, and accuracy did not differ
between appetite conditions, F(1,48) = 2.11, p = 0.15, η2 = 0.04.
Mean reaction times on correct go trials (M = 156; SD = 30.02)
did also not differ between appetite conditions, F < 1.
Because we assessed people’s appetite only after the manipu-
lation and collecting the dependent variables, we did not have
control over the number of participants in each appetite con-
dition. In the current study in turned out that 19 participants
participated before lunch and 31 participated after lunch. Manip-
ulation check revealed that self-reported appetite was higher in the
high appetite condition (M = 5.84; SD = 2.03) compared to the
low appetite condition (M = 4.06; SD = 2.03), F(1,48) = 9.01,
p < 0.01, η2 = 0.16. Moreover, time since last food consump-
tion (in minutes) was also higher in the high appetite condition
(M = 210; SD = 199) compared to the low appetite condition,
(M = 66; SD = 52), F(1,48) = 14.68, p < 0.01, η2 = 0.23.
Repeating the analyses reported below by using a median split
on time since last food consumption (creating a high appetite
group of N = 25 and a low appetite group of N = 25) led to similar
signiﬁcant results as when the appetite variable based on people’s
lunch was used, except that the effect of food status (go vs. no-
go) by appetite interaction on food choice dropped to marginally
signiﬁcant (p = 0.051). However, repeating the analyses with self-
reported appetite as measured on the nine-point scale did not lead
to similar signiﬁcant results as when the appetite variable based
on people’s lunch was used.
FOOD EVALUATION
In designing the study we intended to use the attractiveness ratings
before the choice measure as a measure of evaluation, and use the
tastiness ratings after the choice to conﬁrm that our foods were
indeedperceived as tasty by our participant group. As it turnedout,
the two evaluation measures reacted similar to our manipulations.
Furthermore, the overall correlation between the ratings was high
(r = 0.92), and the signiﬁcance of the analyses reported below is
not changed when we use only the attractiveness ratings, or only
the tastiness ratings. Therefore, we decided to use as a measure of
food evaluation the mean of the attractiveness and tastiness rating
of each picture.
To test whether the no-go foods were evaluated less positively
than the go foods independent of the amount of pairings, we
conducted a 2 (food status; go vs. no-go) by 3 (amount of pairings:
4 vs. 12 vs. 24) by appetite (low vs. high) mixed measures general
linear model (GLM) with food status and amount of pairings
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as within-subject factors and appetite as between-subject factor
on food evaluation. This analysis revealed a main effect of food
status, F(1,48)= 4.89, p = 0.03,ηp2 = 0.09, whichwas qualiﬁed by
the predicted food status by appetite interaction, F(1,48) = 9.11,
p < 0.01, ηp2 = 0.16. No other effects were signiﬁcant.
Next, we examined the effect of food status (go vs. no-go)
separately for participants in the low vs. high appetite condition.
Within the low appetite condition there was no effect of food sta-
tus, F < 1 (see Figure 1A). In contrast, the effect of food status
in the high appetite condition was signiﬁcant, F(1,48) = 11.02,
p < 0.01, ηp2 = 0.19. As can be seen in Figure 1B, the direc-
tion of the effect is in the same direction for each of the pairing
conditions, indicating expected lower evaluations for no-go foods
compared to go foods. Subsequent analyses showed that food
associated with go cues (M = 6.61; SD = 1.04) was not sig-
niﬁcantly evaluated more positively than new food (M = 6.21;
SD = 1.71), F < 1, and that food associated with no-go cues
(M = 5.46; SD = 1.46) was not signiﬁcantly evaluated more neg-
atively than new food, F(1,48) = 1.69, ns. The absence of the
latter effect may be due to the fact that the evaluations of new
food involved only a single food stimulus rendering this test less
powerful than the comparison with go foods. Additional analyses
revealed that the effect of appetite on food evaluation was signif-
icant for no-go foods (Mno−go low appetite = 6.72; SD = 1.33 vs.
Mno−go high appetite = 5.46; SD = 1.46), F(1,48) = 9.68, p < 0.01,
η2 = 0.17, but not for go and new foods, Fs< 1. This latter result
suggest that participants in the high appetite condition devalued
food that had been presented with no-go cues.
FOOD CHOICE
Because we did not ﬁnd an effect of amount of pairings on food
evaluation, we collapsed the analyses of food choice over the factor
FIGURE 1 | (A) Food evaluations as a function of amount of pairings and food status among participants with a relatively low appetite. (B) Food evaluations as a
function of amount of pairings and food status among participants with a relatively high appetite. Error bars = SE.
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Table 1 | Proportion of choices as a function of appetite, amount of
pairings, and food status.
Amount of
pairings
Food status
4 12 24 0
Go No-go Go No-go Go No-go New
Low appetite
(N = 31)
0.42 0.23 0.45 0.39 0.35 0.61 0.48
High appetite
(N = 19)
0.68 0.21 0.52 0.32 0.58 0.32 0.37
amount of pairings. However, as can be seen in Table 1, the pat-
tern of choice behavior within each pairing condition in the high
appetite condition is in the predicted direction. Moreover, we did
not analyze choices for the new foods because of two reasons. First,
we obtained signiﬁcant differences between go vs. no-go foods on
evaluations, but not between go and no-go foods vs. new food.
Second, the choice task contained three foods associated with go
responses and three foods associated with no-go responses, but
only one new food, leading to difﬁculties in comparing choices
for new foods to the other types of foods within one analysis. The
proportion of choices for new foods is presented in Table 1.
Food choice scores for the go foods and no-go foods could
be 0, 1, 2, or 3. A repeated measures analysis with food status
(go vs. no-go) as within-subject factor and appetite as between-
subject factor on food choice, revealed the predicted interaction
effect, F(1,48) = 4.02, p = 0.02, ηp2 = 0.10. Participants in
the low appetite condition chose as much foods associated with
no-go responses (M = 1.23; SD = 0.76) as foods associated with
go responses (M = 1.23; SD = 0.72), F < 1, whereas partici-
pants in the high appetite condition chose less foods associated
with no-go responses (M = 0.84; SD = 0.69) than with go
responses (M = 1.79; SD = 0.79), F(1,48) = 8.81, p < 0.01,
ηp
2 = 0.16. Additional analyses revealed that the effect of appetite
was signiﬁcant for choices for foods associated with go responses,
F(1,48)= 6.76, p= 0.01,ηp2 = 0.12, andmarginally signiﬁcant for
foods associated with no-go responses, F(1,48) = 3.21, p = 0.08,
ηp
2 = 0.06.
MEDIATION ANALYSES
Next, we tested whether the effects of appetite on choices for go
vs. no-go food were mediated by food evaluation. First, we stan-
dardized the variables, and then we computed a difference score of
food evaluation (go food evaluation – no-go food evaluation) and
food choice (choices for go food – choices for no-go food). Next,
we conducted a mediation analysis according to the bootstrapping
method of Preacher and Hayes (2008) for estimating direct and
indirect effects (with 1000 bootstrap resamples). As can be seen
in Figure 2 appetite is related to food evaluation and food evalu-
ation is related to food choice. Importantly, the 95% conﬁdence
interval (CI) of the bootstrapping analysis for the indirect effect
did not include zero (range: 0.1450–0.4789) suggesting that the
direct inﬂuence of appetite on food choice is mediated by food
evaluation (see Figure 2).
FIGURE 2 | Results of the mediation analyses according to the
bootstrapping method proposed by Preacher and Hayes (2008). Note:
path values reﬂect standardized regression coefﬁcients. The value in
parentheses represents the total effect of appetite on food choice of the
bootstrapping analyses. Values outside parentheses reﬂect the direct
effects of the bootstrapping analyses.
Importantly, in order to assess whether the mediation could be
attributed to decreased evaluation of no-go food and/or increased
evaluation of go food, we conducted two additional mediation
analyses with evaluations of go and no-go foods as respective
possible mediators instead of a difference score of food eval-
uation. These analyses revealed that evaluations of no-go food
had a direct effect on food choice (standardized regression coefﬁ-
cient = −0.62, p< 0.01), and evaluations of no-go food mediated
the direct effect of appetite on food choice in a similar fash-
ion as the difference score (CI range for the indirect effect of
evaluations of no-go food: 0.1021–0.4731). In contrast, evalu-
ation of go foods did not have a direct effect on food choice
(standardized regression coefﬁcient = 0.15, p = 0.29) and did
not mediate the effect (i.e., CI range for the indirect effect
of go food evaluations, −0.301 to 0.1051, did include zero).
These results indicate that decreased evaluations of no-go foods
rather than any enhanced evaluations of go foods mediated food
choice.
DISCUSSION
The present study revealed that food evaluations among people
with a relatively high appetite can be reduced by performing a
go/no-go task that consistently presents these foods with no-go
cues. Moreover, the reduced evaluations mediated subsequent
food choice. As predicted, and consistent with previous work
(Veling et al., 2013) this effect only occurred among participants
with a relatively high appetite. This ﬁnding is consistent with
the theory outlined in the introduction that stop signals lower
evaluations of food only when people are sensitive to the impulse-
evoking quality of such food. Thus, the present work provides
important new insight into the mechanism by which choices for
speciﬁc palatable foods can be reduced via stop signals: stop sig-
nals are effective to change food choice behavior via changes
in food evaluation when people have an appetite. It should be
noted, however, that based on the present results this conclu-
sion is limited to foods that are used in the go/no-go task, and
cannot be extended to (new) foods that were not present in the
task.
Furthermore, results suggest that the inﬂuence of stop signals
on food evaluations among participants with a high appetite is
independent of the amount of pairings with the stop signals.
However, the current study examined amount of pairings in an
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exploratory manner, and future work is needed to arrive at deﬁnite
conclusions on this issue. Nonetheless, the fact that the decreased
evaluations do not depend on extensive training is consistent
with prior theorizing that the decrease in evaluations functions
to release the impulse toward to food (Veling et al., 2008), which
may occur already after one trial (e.g., Ferrey et al., 2012). That
is, once a stop signal is presented in close temporal proxim-
ity of an impulse-eliciting stimulus the brain may immediately
devalue the impulse-eliciting stimulus so that other stimuli can
guide subsequent behavior.
The ﬁnding that amount of pairings does not affect the strength
of the devaluation effect could also important from an applied
perspective, because it suggests that there may be no need for
extensive training per food stimulus to observe inhibitory effects of
the stop signals on subsequent behavior. Nonetheless, it would be
interesting to test in future work whether more extensive training
leads to more lasting associations, and that the effect of amount of
pairings could be observedwithmeasurements of food evaluations
and choice over longer time intervals.
Results showed that evaluations of the no-go foods did not sig-
niﬁcantly differ from evaluations of the new foods, opening up
the possibility that the difference between no-go and go food eval-
uations is caused by increased evaluations of go foods instead of
decreased evaluation of no-go foods. This explanation is unlikely,
however, because previous work has shown that no-go stimuli are
devalued and that evaluations of go stimuli donot increase (Fenske
and Raymond, 2006; Veling et al., 2008). More important, evalu-
ations of the no-go foods mediated the effect of appetite on food
choice whereas evaluations of the go foods did not. This result
suggests the change of food evaluation in the high appetite con-
dition was caused by a change in no-go food evaluation, but not
due to a change in go food evaluation. We think the fact that we
did not obtain a difference between new and no-go foods may be
caused by the fact that the evaluation of new foods was based on
the evaluation of one food stimulus,which leads to lower reliability
compared to the ratings of the no-go and go foods.
Related to this issue, results revealed that the effect of appetite
was signiﬁcant for choices of foods associated with go responses,
but only marginally signiﬁcant for choices associated with no-go
responses. What do these data mean? We think the interpretation
of these data is difﬁcult. First, the food choices are not indepen-
dent, so changes in one food category (e.g., no-go foods) may alter
the selection of items in the other category (go foods). Further-
more, we have no theoretical basis for predicting whether reduced
choices for no-go foods will result in more choices for go foods or
in more choices for new foods. Accordingly, we still think the most
parsimonious explanation for the complete pattern of results is
that no-go foods were devalued based on the mediation analyses
showing that evaluations of no-go foodsmediated choice behavior
whereas evaluations of go foods did not.
In the current study, as well as in our previous work (Veling
et al., 2013), self-reported appetite as measured on a nine-point
scale ranging from not at all to very high does not moderate the
effect of stop signals, but is related to our appetite manipulation.
Thus, it is clear across different studies that the current opera-
tionalization of appetite (i.e., before vs. after lunch) moderates
effects of stop signals, whereas self-reported appetite does not.
Why is this case? One reason we think may account for this ﬁnd-
ing is that people may be better in reporting straightforward overt
behavior such aswhether they had lunch already compared to their
internal states (i.e., feelings of appetite). Future work may focus
on the question how appetite can best be assessed with self-report
measurements.
The present study has three additional limitations that are
important to mention. First, because we did not provide par-
ticipants with consequences of their choice, it could be that
participants made hypothetical food choices. Second, we did
not randomly assign participants to the different appetite condi-
tions. Finally, we did not assess whether high appetite participants
reacted more impulsively toward the foods than low appetite par-
ticipants. Although this latter ﬁnding has been established with
a manipulation of appetite that is identical to our manipulation
(Seibt et al., 2007), it would still be important for future research to
examine this issue within one experimental design. Note that the
go/no-go task we used as a manipulation is not suitable to measure
impulses, as participants make hardly any errors on this task, and
because go responses upon presentation of food pictures are not
good indicators of impulse strength (Veling and Aarts, 2011b).
One noteworthy aspect of the present work is that we used
a within-subjects design to assess differences in evaluation and
choice behavior of go and no-go foods, whereas previous work in
the domain of eating and drinking behavior always used between-
subject designs (e.g., Houben, 2011; Houben and Jansen, 2011;
Veling et al., 2011, 2013; Jones and Field, 2013). Hence, the present
research reveals that the go/no-go task can be used to target speciﬁc
stimuli, but does not necessarily affect similar stimuli (e.g., all
palatable foods). This insight suggests that the go/no-go task may
be used to facilitate diets that require inhibition of choices for
speciﬁc foods, and its use is not constrained to reducing food
intake per se. Future work is needed to test this speciﬁc application
further.
The present work converges well with earlier work showing that
decreased evaluation of beer mediated decreased beer consump-
tion after performing the go/no-go task in which beer images were
presented with no-go cues (Houben et al., 2012). One difference
between this previous study and the current study (apart from
different stimulus materials and evaluation measure) is that in
this previous study the mediator was measured only after col-
lecting the consumption measure. The fact that the effect of the
go/no-go task on behavior is mediated through reduced stimuli
evaluations across different stimuli, dependentmeasures, and pro-
cedures, adds credibility to the broad conclusion that stop signals
are an effective tool to change behavior through changing stimulus
evaluations.
ACKNOWLEDGMENT
The work in this paper was ﬁnancially supported by the Nether-
lands Organisation for Health Research and Development grant
ZONMW 11510001.
AUTHOR CONTRIBUTIONS
Harm Veling designed the experiment, analyzed the data, and
wrote the manuscript. HenkAarts andWolfgang Stroebe provided
signiﬁcant contributions to the manuscript.
Frontiers in Psychology | Eating Behavior November 2013 | Volume 4 | Article 875 | 6
“fpsyg-04-00875” — 2013/11/22 — 20:59 — page 7 — #7
Veling et al. Food choice and evaluation
REFERENCES
Blundell, J. E., Lawton, C. L., Cotton, J. R., and MacDiarmid, J. I. (1996). Control
of human appetite: implications for the intake of dietary fat. Annu. Rev. Nutr. 16,
285–319. doi: 10.1146/annurev.nutr.16.1.285
Fenske, M. J., and Raymond, J. E. (2006). Affective inﬂuences of selective attention.
Curr. Dir. Psychol. 15, 312–316. doi: 10.1111/j.1467-8721.2006.00459.x
Ferrey, A. E., Frischen, A., and Fenske, M. J. (2012). Hot or not: response inhibition
reduces the hedonic value and motivational incentive of sexual stimuli. Front.
Psychol. 3:575. doi: 10.3389/fpsyg.2012.00575
Fishbach, A., Friedman, R. S., and Kruglanski, A. W. (2003). Leading us not unto
temptation: momentary allurements elicit overriding goal activation. J. Pers. Soc.
Psychol. 84, 296–309. doi: 10.1037/0022-3514.84.2.296
Frischen, A., Ferrey, A. E., Burt, D. H. R., Pistchik, M., and Fenske, M. J. (2012). The
affective consequences of cognitive inhibition: devaluation or neutralization? J.
Exp. Psychol. Hum. Percept. Perform. 38, 169–179. doi: 10.1037/a0025981
de Graaf, C., Jas, P., van der Kooy, K., and Leenen, R. (1993). Circadian rhythms of
appetite at different stages of a weight loss programme. Int. J. Obes. Relat. Metab.
Disord. 17, 521–526.
Herman, C., and Polivy, J. (1980). “Restrained eating,” in Obesity, ed. A. Stunkard
(Philadelphia, PA: Saunders) 208–225.
Hofmann, W., Friese, M., and Wiers, R. W. (2008). Impulsive versus reﬂective
inﬂuences on health behavior: a theoretical framework and empirical review.
Health. Psychol. Rev. 2, 111–137. doi: 10.1080/17437190802617668
Hollands, G., Prestwich, A., and Marteau, T. (2011). Using aversive images to
enhance healthy food choices and implicit attitudes: an experimental test of
evaluative conditioning. Health. Psychol. 30, 195–203. doi: 10.1037/a0022261
Houben, K. (2011). Overcoming the urge to splurge: inﬂuencing eating behavior by
manipulating inhibitory control. J. Behav. Ther. Exp. Psychiatry 42, 384–388. doi:
10.1016/j.jbtep.2011.02.008
Houben, K., Havermans, R. C., Nederkoorn, C., and Jansen,A. (2012). Beer à no-go:
learning to stop responding to alcohol cues reduces alcohol intake via reduced
affective associations rather than increased response inhibition. Addiction 107,
1280–1287. doi: 10.1111/j.1360-0443.2012.03827.x
Houben, K., and Jansen,A. (2011). Training inhibitory control. A recipe for resisting
sweet temptations. Appetite 56, 345–349. doi: 10.1016/j.appet.2010.12.017
Houben, K., Nederkoorn, C., Wiers, R. W., and Jansen, A. (2011). Resist-
ing temptation: decreasing alcohol-related affect and drinking behavior by
training response inhibition. Drug Alcohol. Depend. 116, 132–136. doi:
10.1016/j.drugalcdep.2010.12.011
Jones, A., and Field, M. (2013). The effects of cue-speciﬁc inhibition training on
alcohol consumption in heavy social drinkers. Exp. Clin. Psychopharmacol. 21,
8–16. doi: 10.1037/a0030683
Nederkoorn, C., Guerrieri, R., Havermans, R. C., Roefs, A., and Jansen, A. (2009).
The interactive effect of hunger and impulsivity on food intake and purchase
in a virtual supermarket. Int. J. Obes. (Lond.) 33, 905–912. doi: 10.1038/ijo.
2009.98
Preacher, K. J., and Hayes, A. F. (2008). Asymptotic and resampling strategies for
assessing and comparing indirect effects in multiple mediator models. Behav. Res.
Methods. 40, 879–891. doi: 10.3758/BRM.40.3.879
Seibt, B., Häfner, M., and Deutsch, R. (2007). Prepared to eat: how immediate affec-
tive and motivational responses to food cues are inﬂuenced by food deprivation.
Eur. J. Soc. Psychol. 37, 359–379. doi: 10.1002/ejsp.365
Sheeran, P., Gollwitzer, P. M., and Bargh, J. A. (2013). Nonconscious processes and
health. Health. Psychol. 32, 460–473. doi: 10.1037/a0029203
Strack, F., and Deutsch, R. (2004). Reﬂective and impulsive determinants of social
behavior. Pers. Soc. Psychol. Rev. 8, 220–247. doi: 10.1207/s15327957pspr0803_1
Tuorila, H., Kramer, F. M., and Engell, D. (2001). The choice of fat-free vs. regular-
fat fudge: the effects of liking for the alternative and the restraint status. Appetite
37, 27–32. doi: 10.1006/appe.2001.0410
Veling, H., and Aarts, H. (2011a). Changing impulsive determinants of unhealthy
behaviours towards rewarding objects. Health. Psychol. Rev. 5, 150–153.
Veling,H., andAarts,H. (2011b). Unintentional preparation of motor impulses after
incidental perception of need-rewarding objects. Cogn Emot. 25, 1131–1138. doi:
10.1080/02699931.2010.524053
Veling, H., and Aarts, H. (2009). Putting behavior on hold decreases reward value
of need-instrumental objects outside of awareness. J. Exp. Soc. Psychol. 45, 1020–
1023. doi: 10.1016/j.jesp.2009.04.020
Veling, H., Aarts, H., and Papies, E. K. (2011). Using stop signals to inhibit chronic
dieters’ responses toward palatable foods. Behav. Res. Ther. 49, 771–780. doi:
10.1016/j.brat.2011.08.005
Veling, H., Aarts, H., and Stroebe,W. (2013). Using stop signals to reduce impulsive
choices for palatable unhealthy foods. Br. J. Health Psychol. 18, 354–368. doi:
10.1111/j.2044-8287.2012.02092.x
Veling, H., Holland, R. W., and van Knippenberg, A. (2008). When approach
motivation and behavioral inhibition collide: behavior regulation through stim-
ulus devaluation. J. Exp. Soc. Psychol. 44, 1013–1019. doi: 10.1016/j.jesp.2008.
03.004
Veltkamp, M., Aarts, H., and Custers, R. (2008). On the emergence of
deprivation-reducing behaviors: subliminal priming of behavior representa-
tions turns deprivation into motivation. J. Exp. Soc. Psychol. 44, 866–873. doi:
10.1016/j.jesp.2007.08.005
Verbruggen, F., and Logan, G. D. (2008). Automatic and controlled response inhi-
bition: associative learning in the go/no-go and stop-signal paradigms. J. Exp.
Psychol. Gen. 137, 649–672. doi: 10.1037/a0013170
Wansink, B. (2004). Environmental factors that increase the food intake and con-
sumption volume of unknowing consumers. Annu. Rev. Nutr. 24, 455–479. doi:
10.1146/annurev.nutr.24.012003.132140
Wiers, R. W., Eberl, C., Rinck, M., Becker, E. S., and Lindenmeyer, J. (2011).
Retraining automatic action tendencies changes alcoholic patients’ approach bias
for alcohol and improves treatment outcome. Psychol. Sci. 22, 490–497. doi:
10.1177/0956797611400615
Wiers, R. W., Rinck, M., Kordts, R., Houben, K., and Strack, F. (2010). Retraining
automatic action-tendencies to approach alcohol inhazardousdrinkers.Addiction
105, 279–287. doi: 10.1111/j.1360-0443.2009.02775.x
Conflict of Interest Statement:The authors declare that the researchwas conducted
in the absence of any commercial or ﬁnancial relationships that could be construed
as a potential conﬂict of interest.
Received: 13August 2013; accepted: 03November 2013; published online: 26November
2013.
Citation: Veling H, Aarts H and Stroebe W (2013) Stop signals decrease choices
for palatable foods through decreased food evaluation. Front. Psychol. 4:875. doi:
10.3389/fpsyg.2013.00875.
This article was submitted to Eating Behavior, a section of the journal Frontiers in
Psychology.
Copyright © 2013 Veling, Aarts and Stroebe. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use, dis-
tribution or reproduction in other forums is permitted, provided the original author(s)
or licensor are credited and that the original publication in this journal is cited, in
accordance with accepted academic practice. No use, distribution or reproduction is
permitted which does not comply with these terms.
www.frontiersin.org November 2013 | Volume 4 | Article 875 | 7
